Childhood diabetes sometimes exhibits a remission phase in its natural course. Clinically, the exact definition of remission is not yet clear, but generally it is considered to be a period of normal growth with a normal metabolic state controlled by the injection of small amount of insulin in diabetic patients. The aim of this study is to clarify the remission phase of childhood diabetes.
METHOD
We sent questionnaires to the chief doctors of 19 summer camps in Japan in 1981 on remission in childhood diabetes, and on the incidence, inducement, period, insulin reguire ments, onset and duration of diabetes, keto-acidotic coma and complications in the patient. Thirteen camps replied to the questionnaire. We added our data on childhood diabetes from Kinki-area summer camps collected in 1972 to the 1981 data. We defined complete remission as a state reguiring diet therapy only following initial insulin treatment, and partial remission as requiring less than 10 units of insulin per day to maintain normal metabolic state in this phase.
191 
RESULTS

Frequency and distribution in Japan
The frequency of remission is summarized in Table 1 . The incidence of complete remission was under 10% except in 3 areas out of 14 local summer camps in Japan. Mean frequency of complete remission was 4.5% in boys and 2.7% in girls. The data for partial remission is incomplete as we did not receive answers about partial remission from all 13 areas. We therefore examined Kinki-area summer camps from 1972 to 1981 to clarify the partial remission rate. In these Kinki summer camps, children who hod had a complete remission numbered 2 out of 76 diabetic boys and 4 out of 113 girls (2.6% and 3.5% in boys and girls, respectively). The frequency of partial remission in Kinki summer camps from 1972 to 1981 was 19.7% in boys and 14,2% in girls. These ratios are probably applicable to the whole of Japan.
Distribution of remission by age and sex
The distribution of age at onset of diabetes and of remission in Kinki area summer campers are summarized in Fig. 1 . Partial remission occurred at all ages but complete remission was only found from 6 to 13 years old. Body height and weight at entering remission were plotted on the graphs drawn by Suwa and Tanaka (Fig. 2) . As shown in these graphs, the children who entered remission were not necessarily obese. Most of them were within one standard deviation of average body height and weight. These curves include a few who entered remission at less than 6 years old and between the ages of 11 and 13. This was a period in which a growth spurt was seen and the curve rose steeply. It is suspected that complete remission did not appear during the growth spurt. This tendency was observed in girls rather than in boys. 
Time and length of remission
The distribution of participants in Kinki area summer camps and the course of remission in each subject by age at onset of diabetes are summarized in Fig. 3 . The data which we received from 13 local summer camps were included in the figure for cause of remission (Fig. 3 printed in #) . Age at induction varied from 6 to 16 years in boys. There was a tendency for complete remission in older cases. But, in girls, cases of complete and partial remission were broadly distributed among all age groups, but complete remission was seen far more oflen in the younger group than in the case of the boys. We cannot explain the differences between the boys and the girls. Altogether,197 boys and 325 girls, from 13 local summer camps in 1981 and Kinki summer camps between 1972 and 1981 partici pated in the study. There were 20 cases of complete remission and 37 cases of partial remission out of the total number of participants. Age at onset of diabetes, pre-induction time, age at induction and remission periods are summari zed in Table 2 . Among the subgroups of complete and partial remission in boys and girls, the group of boys who had complete remission showed the highest age of diabetes onset, and the longest pre-induction time, and they also had the longest period of remission. Remission lasted from 1 month to 55 months, and the subject who showed the longest remission was a boy.
DISCUSSION
Age at onset, length of remission, cause of induction and end of remission in other studies are summarized in Table 3 . In these reports1-3), patients who had received initial over-insulinization at onset showed a higher incidence of remission and better control. In Europe and America, the frequency of remission was found to be 30 to 50%, but in Japan, it was less than 20%, even including partial remission. It was reported that patients who had a remission were generally over These data were similar in range to those from Europe, America and Japan. According to Ludvigsson et al .2) , there was no correlation between period of remission and family history of diabetes, HLA-types or infection before onset. While, according to Vetter et al.5), there was no correlation between length of remission and sex, or age at onset of diabetes and blood glucose level at onset of diabetes, but they reported HbAlc at onset of diabetes to be an indicator of periods of remission. In our 20 complete remission cases, there were 7 cases (35%) who had a family history of diabetes and 4 cases (20%) who were in a ketoacidotic coma on onset of diabetes. The mean period of remission was 10.8 months (± 6.9 months) in a group with family history, 13 months (± 18.1 months) in a group without family history, 8.8 months (± 5.9 months) in patients in a ketoacidotic coma at the onset of diabetes and 13.8 months (±16.8 months) in patients without keto-acidotic coma. By age of onset of diabetes, mean periods of remission were 7.9 months (± 2.5 months) and 14.1 months (± 19.8 months) in TABLE 4 . Proposal for remission subjects less than 11 years old and subjects older than 10 years old respectively, while the times of induction after onset were similarly 6.3 months (± 7.7 months) and 6.1 months (±5.2 months) respectively. These data suggest that family history of diabetes, keto-acidotic coma and age at onset of diabetes influence the period of remission either genetically or through damage to the pancreas. During remission periods, the normalization of metabolic status as regards insulin produc tion was seen. These reports on remission are summarized in Table 4 . Recently, loading test were done and insulin and C-peptide immunoreactivity were calcu lated6,7). But, these reports do not differentiate clearly between partial and complete especially regarding insulin requirements. We would like to propose, on the basis of these data and this questionnaire, that the complete remission status, which requires no exogenous insulin to maintain a normal metabolic status or growth should be considered as the normal response to loading tests. Many factors will contribute to the remission, but the main cause will be the strict control of diabetes using insulin immediately after onset.
